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DETAILED ACTION 
Continued Examination Under 37 CFR 1.114 

1. A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since 
this application is eligible for continued examination under 37 CFR 1.114, and the 
fee set forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous 
Office action has been withdrawn pursuant to 37 CFR 1.114. Applicant's 
submission filed on 08/15/2007 has been entered. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a printed publication in this 
or a foreign country, before the invention thereof by the applicant for a patent. 

Claims 1, 9, 2, 4, 10, 12, 6, 14, 7, 15, and 8 are rejected under 35 U.S.C. 102(a) 
as being anticipated by D.S. Liu (Study of wire bonding looping formation in the 
electronic packaging process using three-dimensional finite element method, 
October 22, 2002). 
Regarding claim 1 : 

D.S. Liu describes a rotation angle calculating method of a wire harness 
(abstract, section 3.4), in which a rotation angle of the wire harness is calculated 
at an arbitrary measuring point of the wire harness (fig. 3) when the wire harness 
is deformed from a first shape to a second shape while a fixed point of the wire 
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harness is fixed (fig. 15 a-f), the rotation angle calculating (fig. 12) method, 
comprising the steps of: setting a plurality of intermediate points between the 
fixed point and the measuring point of the wire harness in the second shape (fig. 
12, fig. 15 a-f), wherein the fixed point (fig. 15 a-f), the measuring point and the 
intermediate points are set as nodes respectively (fig. 15 a-f); setting vectors 
(section 3.4, fig. 6, direction, angle, length) tangent (section 3.2) to the wire 
harness.at the nodes of the wire harness in the second shape as node vectors 
respectively (fig. 25); calculating angles (fig. 25), each of which has a rotation 
direction (fig. 25, 12, up direction), wherein each of the angles is defined between 
the node vectors at the adjoining nodes (fig. 23, 26); adding the angles to each 
other so as to calculate a rotation angle having a rotation direction at the 
measuring point (fig. 23, 26, 27); and recording said rotation angle (fig. 23, 26, 



27). 
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Fig. 3. Comparison of experimental data with model prediction for FA type gold wire. 



Regarding claim 9: 
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D.S. Liu describes a rotation angle (section 3.4) calculating apparatus for 
calculating a rotation angle of the wire harness at an arbitrary measuring point of 
the wire harness when the wire harness is deformed from a first shape to a 
second shape while a fixed point of the wire harness is fixed, the rotation angle 
calculating (abstract, fig. 3) apparatus, comprising: 



Fig, 5. Force vs displacement curve of 20 \im FA gold wire and HAZ at room temperature. 

a node setting unit (abstract), which sets a plurality of intermediate points 
between the fixed point and the measuring point of the wire harness in the 
second shape (fig. 3), wherein the fixed point (fig. 5), the measuring point and the 
intermediate points are set as nodes respectively (fig. 3, 5); a node vector setting 
unit (section 3.4, fig. 6, direction, angle, length), which sets vectors tangent 
(section 3.2) to the wire harness at the nodes of the wire harness in the second 
shape as node vectors respectively (fig. 19, 23); an angles calculating unit (fig. 
23, 25), which calculates angles (fig. 23, 25), each of which has a rotation 
direction (fig. 23, 25, 12, up direction), wherein each of the angles is defined 
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between the vectors at the adjoining nodes (fig. 23, 25, 26); and an angles 
adding unit, which adds the angles to each other so as to calculate a rotation 
angle having a rotation direction at the measuring point (fig. 23, 25, 26, 27). 
Regarding claim 2, D.S. Liu further describes the vectors at the nodes (section 
3.4, fig. 6, direction, angle, length) of the wire harness in the second shape are 
tangent vectors (section 3.2). 
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Fifl. 6> The configuration of wire bond model. 
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Fig. 17. Simulation rcsuh of LOW2-MoJe loop wiib solid wire model 
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Fig. 8. (a,b) Wire property on heat aflfectsd zone (HAZ). 

Regarding claim 4, D.S. Liu further describes setting a virtual shape (abstract) 
having a linear shape (section 3.2) which extends in a direction of a tangent 
(section 3.2) vector at the fixed point (section 3.4, fig. 6, direction, angle, length) 
in a case that both the first shape and the second shape of the wire harness are 
non-linear shapes (abstract); calculating a first rotation angle at the measuring 
point in a case that the wire harness is deformed from the virtual shape to the 
first shape while the fixed point of the wire harness is fixed by performing the 
node setting step (fig. 14, 23, 25) the vector setting step, the angles calculating 
step and the angles adding step (fig. 14, 23, 25); calculating a second rotation 
angle at the measuring point in a case that the wire harness is deformed from the 
virtual shape to the second shape while the fixed point of the wire harness is 
fixed by performing the node setting step (fig. 14, 23, 25), the vector setting step, 
the angles calculating step and the angles adding step (fig. 14, 23, 25); and 
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calculating a rotation angle having the rotation direction at the measuring point in 
a case that the wire harness is deformed from the first shape to the second 
shape based on the first and second rotation angles (fig. 14, 23, 25). 



Fixed-end 




Fiji 9. Equivalent ebcU »i» titsilc ;eat model, 



Regarding claim 10, D.S. Liu further describes a computer-readable recording 
medium, which causes a computer to execute the rotation angle calculating 
(section 1 , using computer). 

Regarding claim 12, D.S. Liu further describes a computer-readable recording 
medium, which causes a computer to execute the rotation angle calculating 
(section 1 , using computer). 
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Fig. 7. Tempemtuie distiibutiou along wire, 
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Fig, 16. Smnilatiotn result of LOW2*Mode loop with sheU wire model. 



Regarding claim 6, D.S. Liu further describes wherein the plurality of nodes are 
set on a center line of the wire harness (fig. 9, including center line of the wire). 
Regarding claim 14, D.S. Liu further describes a computer-readable recording 
medium, which causes a computer to execute the rotation angle calculating 
(section 1, using computer). 
Regarding claim 7, D.S. Liu further describes 

the distance R is smaller than it d/2; and 

"d" is a diameter of the wire harness. 

(In section 3.2-3.3, R=10um, diameter of the wire is 25um, then 
R is smaller than n • d/2 ) 
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Fig, 2Z vofl-Miscs strc39 disirihdco on HAZ far LOW2~Modo leap wiih \-3rio3i3 2nd fcvciso angle (n) £ = 15*. 




X-axial{10E~03mm) 

Fig. 26. Comparison of LOW2-Mode loop with different 2nd reverse angle (1st reverse angle = 15°), 
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Fig, 25, Capillary trajectory for LOW2-Modo bop with different 2nd reverse angle. 

Regarding claim 15, D.S. Liu further describes a computer-readable recording 
medium, which causes a computer to execute the rotation angle calculating 
(section 1 , using computer). 

Regarding claim 8, D.S. Liu further describes a computer-readable recording 
medium, which causes a computer to execute the rotation angle calculating 
(section 1, using computer). 
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Fig. \9. Compulsion between simulated and actual wirebond profit* for LOW2-Modc loop. 
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Fig. 23. Conporison of STD2-Mode loop with diflcrent reverac angle. 
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Allowable Subject Matter 

3. Claims 3, 5, 13, and 1 1 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all the 
limitation of the base claim and any intervening claims. 

The following is a statement of reasons for the indication of allowable subject 
matter: 

Regarding claim 3: 

wherein the vectors at the intermediate points of the nodes of the wire harness in 
the second shape are sequence of points vectors which are obtained from lines 
connecting the respective adjoining nodes of the wire harness in the second 
shape; and wherein in the angles calculating step, an angle defined between the 
reference tangent vector and the sequence of points vector at the fixed point as a 
starting point, an angle having a rotation angle, which is defined between the 
respective sequence of points vectors at the respective adjoining intermediate 
points of the nodes as starting points; and an angle having a rotation angle, 
which is defined between the sequence of points vector directed to the 
measuring point and the final tangent vector are calculated. 
Claims 5, 13 and 1 1 are objected due to their dependency on claim 3. 

Response to Arguments 

4. Applicant's arguments with respect to the amended claims have been considered 
but are moot in view of the new ground(s) of rejection. However, applicant's 



Application/Control Number: 10/566,571 



Page 13 



Art Unit: 2863 

arguments filed 08/15/2007 have been fully considered but they are not 
persuasive. 

A. Applicant argues regarding objection of the drawing, 101 and previous 102 
rejection are persuasive, they have been withdrawn. 

Contact information 
5. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Tung S. Lau whose telephone number is 571- 
272-2274. The examiner can normally be reached on M-F 9-5:30. If attempts to 
reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
John Barlow can be reached on 571-272-2269. The fax phone numbers for the 
organization where this application or proceeding is assigned is 571-273-8300. 
Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR 
only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll- 
free). 



Tung S. Law 
AU 2863, Patent examiner 
August 22, 2007 




